Application No. 09/926,817 
• Reply to Office Action of April 1, 2004 

REMARKS 

Claims 18-26, 28-30, 32-51, 53-55, and 57-62 are pending. Independent Claims 18 
and 41 have been amended to further describe the functional properties of the claimed tubes. 
A minor editorial change has been made to Claim 45. Support for this amendment is found in 
the specification on page 15, lines 6-et seq. 9 on page 18 and in the drawings. Accordingly, 
the Applicants do not believe that any new matter has been added. Favorable consideration is 
now respectfully requested. 

The Applicants thank Examiner Bruenjes for the courteous and helpful discussion of 
August 19, 2004. The lack of any disclosure of a tube in Kodama was discussed. The 
examiner pointed out that section [0026] of Kodama described medical devices and food 
containers that might be made from the multilayer laminate of Kodama . The examiner 
pointed out that the secondary reference, Hotta, disclosed plastic tubes. The Applicants urged 
that neither reference disclosed or suggested multilaminate tubes, especially tubes having the 
superior flexibility and non-stick properties required by the present claims. The examiner 
indicated that little or no weight had been given to the functional limitations in the 
independent claims, because these were deemed to be inherent characteristics of the 
multilayer laminate of Kodama . 

Reiection-35 U.S.C. $ 103(a) 
Claims 18-26, 28-30,32-51,53-55, and 57-62 were rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Kodama et al. (JP 09-254339), in view of Hotta , U.S. Patent No. 
4,588,777. The cited prior art does render the invention obvious for multiple reasons. 
Neither document discloses or suggests a multilaminate tube, especially, a multilaminate tube 
having the superior flexibility and superior "non-stick" properties characterized by a sheer- 
peel and 180° peel strength values required by Claims 18 and 41. 
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The Official Action indicates that Kodama , abstract and page 10, paragraph 12, 

disclose a laminate for forming a tube or medical product. The Applicants disagree, because 

there is no disclosure at all in Kodama of a tube formed from a multilayer laminate such as 

that of Claim 18, much less the three layer tube of Claim 41. Kodama et al. teaches only a 

thin "film", such as wrapping or packaging film, not a tube. However, the invention is 

directed to a "tube", such as medical tube. The "film" of Kodama et al. and a "tube" of the 

present invention are two completely different articles and, from the technical point of view, 

a strict distinction should be made between them. Moreover, since there is no disclosure of a 

tube, there cannot be any reasonable expectation of success in obtaining a tube with the 

superior flexibility and non-stick properties of the present invention. 

As discussed, the last page of Kodama [0026] describes a multilayer laminate superior 
in transparency, flexibility, etc. The English translation of this section is not clear, however, 
it appears to describe potential uses for the multilayer laminate of Kodama , such as for 
packaging films, book covers, medicine hygienic materials, stationary, or food containers. 
These products could all be considered flat sheet-like products. Even food containers, such 
as plastic wrappers, films used to seal "TV dinners" or pouches containing food are flat sheet 
like products. Moreover, this section of Kodama merely speculates about possible uses of the 
multilayer laminate. Kodama [0026] does not provide sufficient suggestion or motivation for 
making the tube of the present invention, nor provide any reasonable expectation of success 
in this disclosure for a multilaminate tube with the superior properties required for the 
multilaminate tube of independent Claims 18 and 41. Moreover, the Kodama plastic 
compositions differ from those of the present invention as will be addressed below in more 
detail. 
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Hotta also fails to disclose a multilaminate tube with the superior flexibility and non- 
stick properties required by the present invention, Hotta does disclose that tubes may be 
constructed from synthetic resin, see col. 6, line 8. However, there is no suggestion to 
construct a multilaminate tube, nor any reasonable expectation of success that a 
multilaminate tube would have the superior properties of the multilaminate tube of the 
present invention. Essentially all that Hotta teaches is that tubes can be made out of plastic! 
What is missing from the prior art is any suggestion to make a tube from the materials of 
Kodama, or any suggestion of how to make and use such a tube. Even if there were some 
hint in the prior art to make tubes from the multilayer laminate of Kodama , there is no 
reasonable expectation of success that such a tube would have the properties required of the 
tube of the present invention. 

The examiner indicated that little or no weight had been given to the functional 
properties of the claimed tubes, because these properties were deemed to be inherent to any 
product made from the multilayer laminate of Kodama . The Applicants note that a functional 
limitation must be evaluated and considered, just like any other limitation of the claim for 
what it fairly conveys to a person of ordinary skill in the art, see MPEP 2173.05(h). 
Moreover, for a reference to serve as an anticipation when it is silent about the asserted 
inherent characteristic, such a gap in the reference may be filled with recourse to extrinsic 
evidence. Such evidence must make clear that the missing descriptive matter is necessarily 
present in the thing described in the reference, see MPEP 213 1.01 (III). The Applicants 
submit that no such showing has been made in the Official Action, that is, that the functional 
properties required by Claims 18 and 41 are necessarily present in tubing produced from the 
materials of Kodama . 
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Furthermore the Applicants submit that these functional properties are not inherent to 

the multilayer laminate of Kodama , because different plastics or combinations of plastics 

would confer different functional properties and Kodama discloses different plastic 

compositions and various ranges of plastic ingredients which differ from those of the present 

invention. The compositional differences of the Kodama materials are discussed further 

below (see Table 3 below). Therefore, even if there were a suggestion to make tubes from 

the Kodama multilayer laminate, Kodama provides no guidance for selecting the 

compositions or combinations of resins (a) and (b) required by Claims 18 and 41 for 

producing tubes having the required functional properties. Accordingly, for these reasons 

and for those set forth in more detail below, the Applicants respectfully request that this 

rejection be withdrawn. 

1. Amended Claims 18 and 41 

To further distinguish the claimed invention from the prior art, independent Claims 18 
and 41 have been further revised to clarify certain technical features and differences, such as 
further describing the anti-kink property of the claimed tubes and their non-stick properties. 
In order to make the technical features of the present invention clearer over Kodama et al. , 
the following language has been added to both Claims 18 and 41 (hereinafter referred to as 
"the claim"): 

" wherein said resin (D forming a thick substrate layer and resin (ID forming a 
connection layer thinner than the substrate layer, the connection layer being capable of 
connecting to another tube or article by hot melt bonding, solvent bonding or adhesive 
bonding, 

wherein said tube can form an arc having a radius of 20 mm without kinking, 
thereby the tube showing good resistance against tube/tube sticking and tube/film 
sticking after high-pressure sterilization ." 

This amendment clarifies that in the tube of the present invention, the resin (I) forms a 

thick substrate layer and resin (II) forms a connection layer which is thinner compared with 
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the substrate layer, and the connection layer is capable of connecting to other tube or article 
such as injection-molded plastic article by hot melt bonding, solvent bonding or adhesive 
bonding. The tube of the invention has no kinking property and shows good resistance 
against tube/tube sticking and tube/film sticking after high-pressure steam sterilization. 
These specified characteristics of the medical tube of the present invention could not be 
suggested by Kodama et aL , which is merely directed to film or sheet for wrapping (or by 
Hotta who mere teaches plastic tubes). 

2. Technical features of the invention 

A brief explanation about the technical feature of the present invention is given based 
on the amended claims before making comparison with Kodama et aL The two-layered or 
three-layered tube of the present invention is medical tube suitable for use in medical 
application, wherein resin (I) constitutes a thick substrate layer and resin (II) forms 
connection layer which is far thin compared with the substrate layer. The constitutions of 
these two-layered and three-layered tubes are clearly shown by the following figures 
(reproduced from the attached drawings of the present invention). 

FigJa Ffc-lb Fig.lc 




In these figures, Fig. la shows the constitution wherein resin (I) forms a thick 
substrate layer which composes inner layer, and resin (II) forms a connection layer far thinner 
compared with the substrate layer, which composes the outer layer. Fig. lb shows, on the 
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contrary, the case wherein resin (I) forms thick substrate layer which composes the outer 

layer, while resin (II) forms a thinner connection layer composes the inner layer. Fig. lc 

shows the three-layered tube wherein resin (I) forms thick substrate layer composing 

intermediate layer, while resin (II) forming thinner connection layer comprises inner and 

outer layers. 

The resin (I) which forms thick substrate layer as shown in the Figures, comprises: 

(a) 5 to 40 mass% of polypropylene resin and 

(b) 95 to 60 mass% of at least one selected from 

i) a first hydrogenated block copolymer , 

ii) a second hydrogenated block copolymer, and 

iii) a third hydrogenated block copolymer . 

While the resin (II) , which constitutes a very thin connection layer comprises: 
(a') 45 to 100 mass% of polypropylene resin and 
(b') 55 to 0 mass% of at least one selected from 

i) a first hydrogenated block copolymer , 

ii) a second hydrogenated block copolymer , and 

iii) a third hydrogenated block copolymer . 

As shown above, in the present invention, the hydrogenated copolymer (b) or (b'), 
which is used with the polypropylene resin (a) or (a') , is such polymer being characterized 
by consisting of only block copolymer at specified concentration and having no random 
copolymer . A tube containing hydrogenated random copolymer can not make a satisfactory 
good medical tube. 

The medical tube of the present invention, being characterized by the constitution as 
described above, even after subjecting to high-pressure steam sterilization, shows no 
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stickiness (tackiness) on the surface, thereby preventing any thermal sticking of one tube to 

another and sticking of the tube to the surface of the sterilizing bag. 

The tube of the present invention undergoes no tube-to-tube thermal sticking after 
high-pressure steam sterilization, with forceps clamping the tube, as is provided in the claim 
as: "said tube has (i)a tube/tube shear peal strength of less than 35N, as measured on a stuck 
or adhered portion of the outermost layer of one said tube against the outermost layer of 
another said tube after autoclave sterilization at 121°C for 20 minutes ". 

And the tube of the present invention also shows no tube-to-film thermal sticking 
after high-pressure steam sterilization, with the tube in touch with the surface of the 
innermost polypropylene layer of a sterilizing bag, as is provided in the claim as: "said tube 
has (ii)a tube/film 180° peel strength of less than 10N, as measured on a stuck or adhered 
portion of the outermost layer of said tube and an innermost polypropylene layer of a 
sterilization bag, by the test method defined in JIS K6854 after autoclave sterilization at 
121°C for 20 minutes " 

The tube of the present invention also shows excellent high anti-kinking property as is 
provided in the claim as: " wherein said tube can form an arc having a radius of 20 mm 
without kinking ", so that the tube is free from serious problem associated with infusion, in 
which the tube undergoes easy bent and blocks the flow of blood or infusion fluid in the 
medical tube. 

The medical tube of the present invention, having a connection layer composed of 
resin (II) which is far thinner than the substrate layer of the resin (I), is capable of connecting 
to other tube with different diameter or injection-molded article by hot-melt bonding, solvent 
bonding or adhesive bonding, thereby forms suitable medical devices such as a blood circuit 
and infusion circuit as is provided in the claim as: "the connection layer being capable of 
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connecting to other tube or article by hot melt bonding, solvent bonding or adhesive 

bonding". 

The detailed connection procedure of the tube is shown in Fig. 2 and Fig. 3 below of 
the present invention. 



Fig.2 Flg.3 




In Fig. 2, wherein the connection layer of the resin (II) forms the outer layer of the 
tube, it is shown how a connection to a tube 50 having different diameter, is made by 
utilizing the outer connection layer (II), by preferably hot melt bonding or solvent bonding. 
In Fig. 3, wherein the connection layer of the resin (II) forms the inner layer, it is 
demonstrated how a connection to a tube 50 with different diameter is made by utilizing the 
inner connection layer(II), by similarly hot melt bonding or solvent bonding. 

3. Comparison of present invention with Kodama et al. 

The present invention is directed to a tube that is hollow inside forming a channel 
through which a fluid may flow. A convenient English dictionary, LONGMAN Advanced 
AMERICAN DICTIONARY, gives the definition for a tube as: "Tube is a round pipe made 
of soft material especially for liquids or gases to go through." 
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More specifically, the present invention is directed to a multi-layered medical tube 
suitable for use in an extracorporeal circulation circuit such as a blood circuit for artificial 
kidney dialysis, a blood circuit for blood plasma exchange, a circuit for ascites treatment 
systems by filtration, concentration and infusion. The multi-layered tube of the present 
invention is also preferably used, in various medical devices such as a blood tube, an infusion 
tube, a catheter, and a balloon catheter, etc. 

The tube for such medical apparatuses or devices must hold intact its tubular-shape 
and not be deformed or crashed easily (shape-sustainability) thereby securing said tube's 
inside channel so that blood or infusion fluid can flow through the channel smoothly. In 
order to have enough shape-sustainability, a tube should have some rigidity, which means 
that said tube is composed of thick flexible plastic material to give good tube-wall thickness. 
In the preferred embodiment of the present invention, the thickness of the tube is about L0 
mm to 1.1 mm (1,000 um-l.lOO/xm) ( see p21, lines 33-36, p29, lines 1-6, of the 
specification). 

(2) Kodama et al is directed to a film 

Meanwhile, Kodama et al. is basically directed to a film (a very thin film), or at most 
a sheet not a tube. Kodama et al. gives no description nor suggestion about a tube. 

First of all, to give more objective basis for fair and unbiased analysis and judgment 
of Kodama et al. , Applicants carried out a full text "search and replacement procedure" over 
Kodama et al. reference (Japanese Patent publication No. 1997-254339) for the words "film" 
and "sheet", using Microsoft Word's search and replacement software algorithm. (In the 
search and replacement procedure, each of the Japanese word "7 < ;uu" (film) present in the 
Kodama text is automatically found out and replaced one by one with the corresponding 
English word "film".) The electronic file of Kodama et al. text, to be processed, was 
obtained by downloading from the data base file offered by Japanese Patent Office. 
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The result was attached as Exhibit- 1 and summarized in Table 1 below. 



Table 1 frequency of "film" and "tube" in Kodama et al. text 



Number of appearance of the word "film" or 
"sheet" 


54 times 


Number of appearance of the word "tube" 


0 time 



As shown above, Kodama et al. in his specification directed to multi-layered laminate, 
referred to "film" or "sheet" as many s fifty four (54!) times, while with respect to "tube", 
completely no reference was made. This overwhelming fact is for Examiner's unfettered and 
unbiased consideration. 

Kodama et aL 's fifty-four-time-referred-to-film (a very thin film), is substantially 
directed to a wrapping film for apparel materials, film for book cover, film for electronic 
circuit printing, wrapping film for stationery products, wrapping film for medical appliances 
(medical packaging film), medical disposable bag (medical abolition sack), medical and 
sanitary material (medical hygienic material), facial film, and surface protection film and the 
like (see paragraph [0026] of Kodama et al. publication.). 

The Office Action appears to incorrectly refer to these medical packaging film, 
medical abolition sack or medical hygienic material (film), as " medical appliance ." 

In the medical field, by the term " medical appliance ", it is meant such devices as 
extracorporeal circulation circuit such as a blood circuit for artificial kidney dialysis, a blood 
circuit for blond plasma exchange, a circuit for ascites treatment systems by filtration, 
concentration and infusion, a blood tube, an infusion tube, a catheter or a balloon catheter. 

The medical packaging film of the Kodama et al. is only a wrapping film to pack 
these "medical appliances" (such as extracorporeal circulation circuit such as a blood circuit 
for artificial kidney dialysis, a blood circuit for blood plasma exchange, a circuit for ascites 
treatment systems by filtration, concentration and infusion, a blood tube, an infusion tube, a 
catheter or a balloon catheter.) 
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The film disclosed in Kodama et al. has the thickness of not less than 10 /xm, 
preferably 20 ^m, and in the preferred embodiment example, 40 fxm thick multi-layered film 
is used (see paragraph [0012] and [0014] of Kodama et al. publication.). 

Considering the thickness of the film (10 fim* 20^im. and at most 40 am ) to which 
Kodama et al. is directed to, it is undoubtedly to be used as a wrapping film or packaging film 
only, such as well known Saran Wrap™ wrapping film (its film thickness is widely known to 
be about 10-20/im). Such a thin film like Saran Wrap™ could not make a practical tube. 
Because the tube made of such thin film has no shape-sustainability and easily deforms or 
collapses under its own weight, therefore rendering its use for medical use such as blood 
fusion completely impossible. 

The multi-layered tube of the present invention has a wall thickness of 1,000- 
LlOO^m , about one hundred (100) times the thickness of Kodama et al. 's thin wrapping film 
( 10-20um) . Accordingly, Kodama et al. does not describe and cannot suggest the tube of the 
present invention. 

(3) Comparison 

As described above, the tube of the present invention and film of the Kodama et al. 
are both directed to multi-layered body, but the basic shapes ("tube" versus "film") are 
completely different. The different structural characteristics of the prior art film and claimed 
tube provide different utilities and applications and, therefore, leading to different problems 
to be solved . 

The medical tube of the present invention with form-sustainability, having a hollow 
channel formed inside, is suitable for use in medical appliance, and is assembled to make a 
blood circuit line, thereby supplied blood or fusion fluid to the line flows through the 
channel. While conventional medical tube, which is composed of flexible plastic material, 
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has a drawback wherein the tube tends to sometimes deform during handling, especially 

when being bent, causing kinks to form. Said kinking, when it occurs in a tube, can clog the 

channel, thereby blocking the smooth stream of blood or fusion fluid, rendering the tube 

inapplicable for medical applications . 

It is to this point that the claim of the present invention provides as: 

" wherein said tube can form an arc having a radius of 20 mm 
without kinking ". 

As is shown in the working examples of the invention (see table 4 and 5 of the 
specification), the medical tube of the present invention has a very strong anti-kinking 
property of smallest radius of curvature of less than 20 mm, preferably about 11-13 mm, 
which means that with the tube of the present invention kinking is hard to occur compared 
with conventional medical tubes . 

On the contrary, Kodama et al. is directed to a thin film, not a tube. The film is 
mainly used for wrapping or packing applications, not for flowing blood and the like. In 
addition, because the film of Kodama et al. is so thin, it cannot make any form-sustainable 
tube, as already discussed. In short, there is no occurrence of kinking problem to the 
wrapping or packaging film of Kodama et al. , which forms a remarkable and striking contrast 
with the tube of the present invention. 

As discussed above, the medical tube of the present invention is completely different 
from Kodama et al. 's wrapping or packaging film in required properties, safety standards, or 
a pplications . 

(4) The fact that Kodama et al. is directed to film or sheet for wrapping (packaging) 
application and no description nor suggestion about a tube is provided in Kodama et al. 
reference, is also shown as below: 

The shape or constitution of the medical tube of the present invention is clearly 
described with the following attached drawings: 
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Table 2 Figures given in the present Invention and Kodama et al. 



This Invention " multi-layered tube " 



Kodama et al laminate 
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With respect to the invention directed to multi-layered tube, because said tube being a 
three dimensional, article, it is essential to provide such drawings (Fig. la-Fig. lc) as shown 
above in order to demonstrate the exact positioning of substrate layer and connection layer, 
when the former (or the latter) being the inner layer or the latter (or the former) the outer 
layer, and in order for a person skilled in the art to fully understand the technical meaning of 
the each layers positioning of the multi-layered tube of the present invention. And without 
Figures such as Fig. 2-Fig. 3 above, it would be impossible or very difficult to demonstrate 
how the connection of the multi-layered tube is made to other article such as a tube with 
different diameter using the connection layer (II) of the present invention. 
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Kodama et al. provides no figures or drawings. Because Kodama et al. is directed to 
film, and film being a two dimensional article, no drawing is necessary to describe it. 

The fact that Kodama et al. discloses only "film", and no tube, is also shown clearly 
from the following descriptions of the applicants' specification and Kodama et al. 's 
reference: 

In the multi-layered tube of the present invention, the thickness is about 1-1. 0mm 
(1000-1 100/xm)and ratio of the thickness of substrate layer (I) to that of connection layer (II) 
is 940-980/60-20(= 16/ 1-49/1), indicating that the substrate layer (I) should be thick enough 
compared with connection layer (II), or in other words, the connection layer (II) should be 
thin enough compared with substrate layer (I). Please refer to Fig. la-Fig. lc, showing 
diagrammatically that thickness of substrate layer (I) is much larger than that of connection 
layer (II). 

If the thickness ratio of layer (I) to layer (II) is not within said specified value, the 
tube comes to lose flexibility and especially, kinking phenomenon, which is critical for use in 
any medical application like blood transfusion, may occur . And also the tube can not be 
subjected to high-steam sterilization. 

On the other hand, in Kodama et al. the film is a very thin 10-40 /wn-thick-film and 
the ratio of substrate layer to surface layer is 1/1-8/1, preferably 2/1 -6/1 (Paragraph [0012]), 
indicating that the thickness of substrate layer to facial layer is too small that even if a tube is 
to be made using this film, the obtained tube has no shape-sustainability and readily deforms 
or collapses under its own weight. Moreover, such a tube would readily bend (kink) and 
could not be used as medical application. In the first place, such a thin-filmed-tube could 
never stand high pressure steam sterilization , rendering the tube useless as medical tube. 

In addition to that, the tube having the ratio of substrate layer to surface layer is 1/1- 
8/1, preferably 2/1-6/1, would be unable to connect to other tube or injection molded article . 
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because surface layer of the tube is too thick compared with substrate layer , thereby 
rendering the tube meaningless as medical tube. 

Kodama et aL provides no drawing such as Fig. 2-Fig. 3 of the present invention and 
completely silent on the connection layer (ID of the present invention, silent on the way in 
which said connection layer being capable of connecting to other tube or article by hot melt 
bonding, solvent bonding or adhesive bonding, even when connection layer being outer layer 
or inner layer . 

Kodama et aL , because it being directed to wrapping or packaging film, is completely 
silent on the specific features of the present invention, the features being: 

"The medical tube of the present invention shows no kinking, and even after high- 
pressure steam sterilization, still having 

£i} a tube/tube shear peel strength of less than 35N, as measured on a stuck or adhered 
portion of the outermost layer of one said tube against the outermost layer of another said 
tube after autoclave sterilization at 121°C for 20 minutes, 

and having (n) a tube/film 180° peel strength of less than 10 N, as measured on a 
stuck or adhered portion of the outermost layer of said tube and an innermost polypropylene 
layer of a sterilization bag, by the test method defined in JIS K6854 after autoclave 
sterilization at 121°C for 20 minutes, thereby showing good resistance to tube/tube sticking 
and tube/film sticking." 

Kodama et al. discloses only "inflation method" or "T-die method" as a method or 
apparatus to make his multi-layered laminate (see paragraph [0012]). The fact that only 
"inflation" or "T-die" method is disclosed in Kodama et al. reference is demonstrated by 
conducting full text search and replacement procedure for the word 'Wv 7 u-s/ 3 v ^"(inflation 
method) and "TM "(T-die method). Please refer to attached Kodama et aL text (Exhibit- 1) in 
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which replacement of Japanese word by English counterpart "inflation method" and "T-die 

method" is accomplished, and the result is summarized in Table 4 (page 18). 

As widely known in the area of present invention, inflation or T-die method is used to 
make film or sheet, not for producing a tube. The fact that only "inflation method" or "T-die 
method" is provided to make multi-layered laminate, clearly shows Kodama et al. is directed 
only to film or sheet. Kodama et al. doesn't teach or suggest a method to make a tube. 

(5) In Kodama et al. 's polymer composition, to make a good film laminate, random 
copolymer be used as a main and indispensable polymer, while block polymer is basically not 
preferable and should be as small as possible . 

Kodama et al. discloses hydrogenated diene copolymer of conjugated diene and 
aromatic vinyl compound, wherein random copolymer being main and indispensable 
polymer . 

In the polymer composition to make medical tube of the present invention, on the 
contrary, block copolymer is indispensable while random copolymer should be excluded 
(indispensabilitv or essentiality of 100% block copolymer ). This is the point where present 
invention is completely different from Kodama et al . The polymer compositions of the 
present invention and Kodama et al. are summarized in Table 3 and compared. 
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Table 3 Polymer compositions of present invention and Kodama et al. 





This invention 


Kodama et al. 


W 


and 

(b) 95-60% of: 

Til a first hvdrogenated block copolymer 
(ii) a second hvdrogenated block 
copolymer and 

(iir> a third hvdrogenated block copolymer 
(no random copolymer allowed) 


( PC\ 20-95% of a nolvnronvlene resin and 
(B) 80-5% of: 

hvdrogenated random copolymer of 
conjugated diene and aromatic vinyl 
compound (random copolymer is 
essential and should be more than 50%, 
preferably 85-94%) 


(ii) 


(a) 45-100 mass% of a polypropylene 
resin and 

(b) 55-0% of: 

(H a first hvdrogenated block copolymer 
(ii) a second hydrogenated block 
copolymer and 

(nil a third hvdrogenated block copolymer 
(no random copolymer contained) 
(no random copolymer allowed) 


(A) 50-100% of a polypropylene resin 
and 

(B) 50-0% of: 

hvdrogenated random copolymer of 
conjugated diene and aromatic vinyl 
compound (random copolymer is 
essential and should be more than 50%, 
preferably 85-94%) 



As discussed above, in the Kodama et al. 's hydrogenated diene copolymer of 
conjugated diene and aromatic vinyl compound, random copolymer is main and 
indispensable polymer ( indispensabilitv or essentiality of random copolymer ). 

The essentiality of random copolymer of Kodama et al. is shown by studying the table 
3 of Kodama et al. reference (comparative example 4), wherein laminated sheet, which is 
composed of (A)(A') substrate layer containing 20% of block copolymer (ra ndom copolymer 
part 0%) and (B)(B') surface layer comprising block copolymer (random copolymer part 0%) 
of conjugated diene and aromatic vinyl compound, has poor transparency and flexibility, 
therefore could not be used as wrapping or packaging film for apparel material. 

Thus, Kodama et al. clearly declares that for the wrapping or packaging application, 
the use of block copolymer (random copolymer content 0%) is not preferable and should be 
avoided . (On top of that, though in comparative example 4 of Kodama et al. , block 
copolymer is used, its polypropylene composition is completely different from that of present 
invention.) Just to make sure, in the field of polymer chemistry, a " block copolymer" does 
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not contain any random copolymer part in the polymer molecule chain. This is true with the 
present invention that the block copolymer actually used in the present invention has zero 
random copolymer content . 

It should also be recognized that Kodama et al. gives detailed explanations only about 
random-copolymer-essential hydrogenated diene polymer, with respect to its styrene content, 
butadiene and/or isoprene vinyl bond and content etc., but completely silent on (i) a first 
hydrogenated block copolymer , (ii)a second hydrogenated block copolymer and (iii) a third 
hydrogenated block copolymer of the present invention. 

As discussed above, since the compositions of the polymer being completely 
different, Kodama et al. 's film made of hydrogenated diene polymer, which is random- 
copolymer-essential could never have the same peeling strength that of the tube of the 
present invention made of (100%) block-copolymer-indispensable (with no random 
copolymer') hydrogenated copolymer. 

Since the compositions of the polymers are completely different as summarized in 
Table 3, the Official Action is incorrect and groundless to suggest that Kodama et al. film . 
may show, after steam sterilization, the (i) same tube/tube shear peel strength and (ii) 
tube/film 1 80° peel strength of the present invention as provided in the claim as 

"(i) a tube/tube shear peel strength of less than 35N, as measured on a stuck or 
adhered portion of the outermost layer of one said tube against the outermost layer of another 
said tube after autoclave sterilization at 121°C for 20 minutes " 

and "(ii) a tube/film 180° peel strength of less than 10 N, as measured on a stuck or 
adhered portion of the outermost layer of said tube and an innermost polypropylene layer of a 
sterilization bag, by the test method defined in JIS K6854 after autoclave sterilization at 
121°C for 20 minutes." 
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Thus, the Applicants submit that the Official Action is incorrect and groundless, it is 
mere speculation. 

II Hotta 

1 . Hotta is directed to a single-layered tube not a multilayered tube 

Hotta discloses polymer composition consisting of (a) 10-30% of polypropylene resin, 
(b) 40-80% of hydrogenated block copolymer comprising aromatic vinyl compound or 
conjugated diene and (c) 10-30% of ethylene-acrylate copolymer , said polymer composition 
is manufactured into sheets, blocks, nets or tubes(column 6, lines 3-17, column 12, Claim 1). 

However, first of all, great attention should be given to the fact that Hotta 5 s tube is 
single-layered tube (SLT\ not a multi-layered tube (MLT) such as two-layered or three- 
layered tube, which the present invention is directed to. 

SLT is a very primitive and nascent type of tube at the earliest stage of medical tube 
development history. As is clearly disclosed in the present specification as "background art", 
SLT such as Hotta' s, even if how drastically the polymer compositions be changed, could 
never have all the performances of the present invention as: 

"(a) The tube having proper flexibility without kinking upon bending, (b) the tube 
showing no stickiness (tackiness) on the surface and free from any change in form and 
dimensions after being sterilized with high-pressure steam, and (c) the tube permitting hot 
melt bonding or solvent bonding when connected to other tube having a different diameter or 
an injection-molded article." 

Hotta is directed to SLT , a nascent type of tube having only one tube wall, hence in 
order to compensate the shortage or lack of layers, the existing one layer must have very 
complex polymer composition. This is the reason why Hotta' s single layer essentially 
composed of (c) 10-30% of ethylene-acrylate copolymer in addition to (a) polypropylene 
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resin and (b) hydrogenated block copolymer comprising aromatic vinyl compound or 
conjugated diene. Hotta' s SLT, therefore, owing to additional polymer composition of (c) 
10-30% of ethylene-acrvlate copolymer , is liable to undergo kinking, and during high 
pressure steam sterilization, the acrylate copolymer may subjected to hydrolysis to release 
acrylic acid thereby internal or outer surface of the tube becomes sticky or tacky and the SLT 
comes to adhered together or to the inner surface of sterilization bag . The ethylene-acrylate 
copolymer , being such an undesirable composition, is never used in the present invention. 

Hotta is completely silent on the possibilities of composing two-or three-layered tube 
using said (a) polypropylene resin and (b) hydrogenated block copolymer comprising 
aromatic vinyl compound or conjugated diene, and avoiding (c) ethylene-acrvlate copolymer . 
Hotta is still more silent on composing two layered tube, " wherein resin (I) forming a thick 
substrate layer and resin (ID forming a connection layer thin enough compared with the 
substrate layer, the connection layer being capable of connecting to other tube or article by 
hot melt bonding, solvent bonding or adhesive bonding " as is provided in the present claim. 

As discussed above, such being the teachings or disclosures of Kodama et al.'s film 
and Hotta's SLT , it would be quite meaningless or would not make any sense trying to 
combine Kodama et al. and Hotta and thereby going to nowhere. 

III. With respect to Kodama et al. 

In conclusion, the disclosures of Kodama et al. are once again summarized as bellow: 
(1) First of all, Kodama et al. is directed only to "film" or "sheet" as already shown in 



Table 1. No description or suggestion of a "tube" is found in the Kodama et al. publication. 
Table 1 frequency of "film" and "tube" in Kodama et al. text 



Number of appearance of the word "film" or 
"sheet" 


54 times 


Number of appearance of the word "tube" 


0 time 
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(2) Kodama et al. discloses only "inflation method" and "T-die method" as a method 

or apparatus to make his multi-layered laminate as is shown in Table 4 (inflation or T-die 

method appears as many as eight (8) times, while any method to make tube never appears). 

As is well known to the skilled person, inflation or T-die method is exclusively used to make 

film or sheet, not for producing a tube. Inflation or T-die method is unable to produce any 

tube. 



Table 4 frequency of "inflation method" and "T'-die method" 



Number of appearance of the word 

"inflation" or "T-die" 

(method to make "film" or "sheet") 


8 times 


Number of any method to make "tube" 


0 time 



(3) As is shown in Table 5, Kodama et al. 's film or sheet is not the " medical 
appliance" per se , instead, said film or sheet is only a wrapping or packaging material 
(accessory ) for " medical appliance ". 

Those film materials disclosed in Kodama et aL , such as medical packaging film, 
should not be classified or called as "medical appliance" , it's very confusing manner. 
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Table 5 Applications of Kodama et al. film 



This invention: 

"medical appliance" such as "medical tube" 


Applications of Kodama et al. film 
(paragraph [0006]) 


devices per se as: extracorporeal circulation 
circuit such as a blood circuit for artificial kidney 
dialysis, a blood circuit for blood plasma 
exchange, a circuit for ascites treatment systems by 
filtration, concentration and infusion, a medical 
tube such as a blood tube, an infusion tube, a 
catheter or a balloon catheter 


Medical nackaeint? film fwraDDine film 

iTlVUlvUl UUVlVUglllg 111111 \ tt 1 MUU Ulg 111U1 

for medical appliance) 
Medical abolition sack (medical 
disposable bag) 

Medical hygienic material (film) 
(medical and sanitary material) (film) 


Medical tube of the present invention is medical 
appliance per se 


These are not called or categorized as 

"medical appliance". 

These are not "medical appliance" per 

se. 

These are at most accessory or 
supporting film material which are used 
to wrap or package the "medical 
appliance" (medical tube) of the present 
invention before use. 
These are also accessory film material 
which are used to wrap or package the 
used "medical tube" of the present 


invention ("used medical appliance") 
for disposing. 

These are also accessory film material 
which are used to wrap or package the 
"medical appliance" (medical tube) of 


the present invention as a dust cover or 
dust protective film. 



(4) In table 6, comparison is also made and summarized with respect to the tube of the 
present invention and Kodama et al. film. 
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Table 6 Comparison of present invention tube with Kodama et al. film 



Medical Tube of the present invention 


Kodama et al. accessory film 


Thickness: about 1-1.1 mm (1000-1 100/im) 


Thickness: 10-40 fan, too thin to make any 
tube 


Resin (I) forming thick substrate layer, 
Resin (II) constituting far thin connection 
laver rn can able of connecting to other 

ldyvl 11 / vdU (XvJ I \^ VI vUJ Ulvv 111 A £^ \.\J willwl 

article. 

Thickness ratio: 
940-980/60-20f = 16/1 -49/ 1 ) 


Onlv having substrate laver/surface laver. 
"Surface laver" forming no connection laver. 
Thickness ratio: 
1/1-8/1(2/1-6/1) 

Substrate layer being too thin to form a tube. 
Surface layer being too thick to form a 
connection layer. 


Constitutions of two-layered and three- 
layered tube are clearly shown in drawings. 
(V\ & 1 a- 1 c\ 


No drawings given at all. 


Connection layer(II) is capable of connecting 
to other tube or article hv hot melt bonding or 
solvent bonding. 


No description given at all. 


Way of connections are shown in drawings 
when connection layer(II) constitutes inner 
layer or outer layer and detailed description 
riven. (Tie. 2-3^ 


No drawing given at all. 
No description given at all. 


Tube of the present invention suffers no 
kinking and having good anti-forceps. 


No description given at all. 


Tube of the present invention shows good 
resistance against tube/tube sticking and 
tube/film sticking after high pressure steam 
sterilization, also showing good anti-thermal 
sticking. 


No description given at all. 



Accordingly, for all of the above reasons, the Applicants respectfully request that this 
rejection be reconsidered and withdrawn. 
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CONCLUSION 

In view of the above amendments and remarks, the Applicants respectfully submit 
that this application is now in condition for allowance. Early notification to that effect is 
earnestly solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
Norman F. Obion 

Customer Number 

22850 



Tel: (703)413-3000 
Fax: (703) 413 -2220 Attorney of Record 

(osmmn 06/04) Registration No. 45,394 
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# 3 0 Okgf/cm2 tA± • • • O 7-<M (film) %Uga* 3 0 0kgf/cm2 *8t ■ • 1 "S 
S1ASTMD 1 00 3tdfp«!lLT, EEWgflr»g> 7,f yUA (film) ~- X (%) SrSiJ^ 
U ti,T<75S*T*flJSLfc„ fM»4Qpm 7^;l/A (film) (PlfrgO - — X#2%^T 

. . . o ^-X^2%<t 9S< 3%WT • • • □ " — Xd5 3%J;i9ffiV> • • • x 
1 nfliim 7^;UA (film) Og-g-] ' — X^3%£iT * • • o ^-Xri* 3 % £ 9 iti < 
4%^T • • • □ ^-X*!4%J:5iSv^ • • • x *«Ctt ASTM D 8 8 2fc!WfiU 
X, -Y>^(kg/mm2) SriiJtU E*T<0g*£T**lJ5£Lfc. irV^tfS 3 0kg/mm2E*T 

• • • o -^>-^^3 Okg/mm2J; 9 < 4 0kg/mm2^T • • • Q*r^?&&4 
Okg/mm2J:>3«^ • • ■ x fi^tt - 1 0Dt*tt5lM!lw i 9, SkTaWcmfcX* 

fc. #ia©#&fcra#i::£*rc*>5 • • • o ^fico^tJt^-c^E!^ ■ • • 

X (%) £, ASTMD 1 0 0 SlcWLTil^U SXT<D&&VWmL1Z e — 
Xi©KS#0. 5^T • • • oH^-Xt©li5 0. 5±9*#<1. O^T • • • 

o — xi coMfo i • oj:»>*#v* • • • x*^£^!l*3 < tu5ltl!^«wI^-g•^a^lcfflv^ 
fc*j*£tt, etTroa 9 (-M) ^y^pfuy (fyy^ttb* ( 

tt) Hi, $p a p«FM8 3 IB) U-2) #^ofuy ( = »fc* «*) SL flifi^FX 
4) (o) rii^ani^i-**^^**^* (n-l) ~ (d-6) fc-frritLfc. 
y%m&# (n-7) 14, i'x/W (*) ttt£*8s*f- l/y-^v?iy-^fl'V7'o 

(SEBS) OSS** \"< b>G- 1 6 5 2) T?fc3„ - tl^WTKSfSv^:^ 

[0 0 14] 

[Ultftl] KJ&Flll W-l) /&#8 0Mtg|3i (0-1) f&#2 OM^tSr, (ft) tt£ 
K2*M¥HJU£;fl2*lPCM-4 s^fflv^T^BStt 1 ? Lfcro^^i^y MfcU Wffim&Vi 

(^) Srfcfc. Sfc, E«fcLT W-l) ^92. 5fi*». (n-l) /=£#7. 511 
gPfei^yD y^V^Klt^Jt LT->D#0. 2S*g|5SrSi4^Lfcro't 5 -<l/s/ Mfc 

die)^{i^Lfc 3 11 7^ A- A (film) a*riHB^nfeft»M UjS^W (^^v'"?" U -tfc», 
gf-tSffl : 6 5mmip, Rlffl : 5 Ommcp) (C&j&U JfWLfi«2 4 0 Ck ftiPn-A- 
fi£2 ODi: LT3S#J¥ttiL£firV\ J?£4 0pm, ©Jfc*#l / 4 / 1 <D 

(film) te&tmix. &tzmWVk<D&&f : £itk&ibX'bZ\<^i><DT'h'3tz 0 

2 

[0 0 15] nmm2 U-l) (W-2) tfatHSM! LfcfiWttt. HJ£0!l 1 

&HS^-/^fffc±T fr7wA'.A (film) gjJtff^tU £ fcS^ttW&H#^-(fct>1l 

[0 0 16] £1609 3*5 J: #£1601 4 (n-l) ^»©ft*J9^ (n-2) (o- 

3) LfcW*H4. *JSFJ1 irH^lcLT, ^-ffiM^ofco ^ro^, #b 

Hfc 3 Ji^Jifril, SPJfe fMW4, i8*tt. mWs~->^Wis>S.-&7 'i^J* (film) SS 

[0 0 1 7] J?JS#!J 5 3li§0iJ 1 tHilfcLT, M-l) *»4 0li»i (n-l) j£#6 
0fi*«BJ*>?>45»J!iiifiMfc (^) fciU 5 W-D «^8 5fi*«|Jt ( n "D ^1 5S 

iiRSjai^njx^y^KijiijvyAo. 2a*»*»b*5»Ji»aj*» (=) *r#fc. ft 

J¥$^l 0 Opmi: LfcW^t^ifeWl iWiaifcLT, #b*lfc*«*J!BJli§J«**»fe 
3 #ai¥f5^ofc 0 -tOJtJP:, #f>n.fd3Saifrl4> 3Wtx, 

»*w:j3±Tjt 7^^A (aim) attf^gti. *fcawtt©a^ae<k , b*ft'C'J' 1 * 
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[0018] nmm 6 mmm 5 1 mmnmrnm^m (^) &zTfmEi»ms (=) 

U ^yUA (film) gag^g^fct)<PTfeofc. f¥«£S£^2 \Z7p-f Q 
10 0 19) JtlS01ll~4 (n-1) ©fU?9l:: (p-4)~ (n-7) fcftffl LfcEWH4, HJS 

ftStcoo, ^«fr'>-/u^^iBJ:TJ? 7^^A (film) %J$as#9. SWttro&ii^lsfc:*: 

#<, *»-/a^*v^»l.<r*»*t»ftl» 7^A>A (film) £ U-C*n?*ii>o 
fc„ SfeteJttSt0iJ2~4<Z>3fi;»Ji#f4, *j83H-Cfcofc. 3 KTjvf „ 

[0 0 2 0] Jttfc0!l5 (>M) A»9 8mt»t (n-1) J«»2l[»»*»b»]IBiafi!l«» ( 

[002 1] Jtt£0iJ6 W-l) j£#10Sft&i: (n-1) 9 0M&a>P>8Mgffl»#l&l 
(^) £#fc£W{4, HSB0iJl tPlfilliLT, ^SIWtfSrtTofco ^C^ft, #bHfc3 

S8ilfrt4, y-UVJ* (film) Sa^ff&oTWc, ffFflB^^r* 3 l^-f „ 
[0 0 2 2] Jttt«7 (-C-1) J$#6 0fi*», (n-1) J*^4 OfiittJait/^y * 

0. 2fift»a>&WJIB&j$'lfc (=) £»fcWfl-(4, Hlfi^l tratKKL-C, #«Wflli*fT 

3 

[0 0 2 3] 





□-1 


d-2 


o-S 


u-A 


d-5 


d-6 


o-7 




















BD(*1) 


BD 


BD 


BD 


BD 


BD 


BD 




ST(*1) 


ST 


ST 


ST 


ST 


ST 


ST 




92 


94 


85 


94 


94 


92 


0 


2-»£&i3.4-*£&<!: 


82 


79 


78 


75 


20 


78 




©SSlfc 


88/12 


93/7 


78/22 


92/8 


91/9 


90/10 


71/29 




99 


99 


97 


97 


95 


30 


99 


Wmfff* (xlO') 


31 


39 


28 


4.5 


25 


76 





M) BD : ^fxx ST : 



[00 24] 
!Si2] 
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H 11 


i WJ 








1 


2 


3 


4 


5 


6 
















■ wmmm%) 


(80) 


-r-2 

(80) 


(80) 


(80) 


(40) 


-r-i 

(40) 


■ (a) m&%) 


o-] 

(20) 


a-1 

(20) 


D-2 

(20) 


cr-3 

(20) 


o-l 

(60) 


a-1 

(60) 


















-i-l 
(92.5) 


-r-2 

(92.5) 


(92.5) 


-T-l 

(92.5) 


(85) 


(85) 


• (n> mm%) 


a-1 
(7.5) 


n-] 
(7.5) 


d-2 
a. 5) 


a-3 
(7.5) 


a-1 
(15) 


a-1 
(15) 


mm. 


0 


0 


0 


O 


O 


O 


mm 


O 


O 


O 


O 


O 


o 




0 


0 


0 


0 


O 


0 




0 


0 


0 


O 








O 


o 


o 


O 


O 


o 




0 


0 


0 


O 


0 


A 
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[*3] 
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Jt tt ffl 




1 


2 


3 


4 


5 


6 


7 


















• (-0 ms.%) 


(80) 


4-2 

(80) 


4-1 
(80) 


4-1 
(80) 


4-1 
(98) 


4-\ 

(10) 


4-1 
(80) 


• (□) m max* 


a-4 

(20) 


a-5 
(20) 


a-6 
(20) 


D-7 

(20) 


a-l 

(2) 


n-l 

(90) 


n-l 

(20) 


















• (<o $&} mm%> 


(92.5) 


4-2 
(92.5) 


(92.5) 


4-1 
(92.5) 


(92.5) 


(92.5) 


4-1 
(60) 




n-4 
(7.5) 


n-5 

a. 5) 


n-6 

a. 5) 


n-7 
(7.5) 


n-l 
(7.5) 


n-l 
(7.5) 


n-l 
(40) 


awtt 


0 


X 


X 


X 


X 


O 


O 




O 


A 


A 


A 


X 


O 


O 




O 








A 


0 


O 




X 








X 


o 


O 




X 


0 


O 


0 


O 


X 


O 




X 








O 


0 


X 



[0 0 2 6] 

[*wosb*] #»8 mm®, wsm*. *«r>-/HMe, t 

(film) . 7* y «^B»EMEffl 7^* (film) - X*fi»fflZ^2kA 

(film) . K«Ffflftl» 7^A>i». (film) . EAffiff3H£(s B**£*r*K 

(film) . mm&m y a>\<j» (film) > £*, Afl*»*©***#»fc#afcfl3^3 

ttf-ets. 
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